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Blood-Brain Barrier 

The blood–brain barrier is a 
highly selective permeability 
barrier that separates the 
circulating blood from the brain 
extracellular fluid in the central 
nervous system 

1880 Paul Erlich, Trypan Blue 

1913 Edwin Goldmann  

Abbott NJ, Patapendige AA, Dolman DE et al. Structure and function of the blood–brain barrier. Neurobiol Dis. 2010; 37(1): 13-25.  
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PURPOSE 

To investigate the effect of HBO administered for 1 and 5 
days on BBB barrier of the rats 

Effects on MDA, GSH and SOD 



MATERIAL and METHODS 
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MATERIAL and METHODS 

HBO 

10‘ ventilation 

30‘ compression/decompression 

60’ at 2,5 ATA   



MATERIAL and METHODS 

Oxidant/Antioxidant  

MDA 

GSH 

SOD 



MATERIAL and METHODS 

• Immunohistochemistry  

Glial fibrillary acidic protein (GFAP) (Glial fibrillary acidic 
protein is an intermediate filament (IF) protein that is 
expressed by numerous cell types of the central nervous 
system (CNS) including astrocytes and ependymal cells)  

 



MATERIAL and METHODS 

• Electron Microscopy  

HRP (Horseradish Peroksidaz) 



MATERIAL and METHODS 

Statistics 

SPSS 15.0 

One way ANOVA / Posthoc Tukey / Wilcoxon Signed Ranks 

P < 0,05 
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CONTROL HBO-1 HBO-5 

CORTEX 

HIPPOCAMPUS 

GSH levels were significantly lower in HBO-1 and HBO-5 groups 
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CORTEX 

HIPPOCAMPUS 

SOD levels were higher in HBO-1 and HBO-5 groups  



MDA levels were significantly lower in HBO-1 and HBO-5 groups,  

except in the cortex of the rats in HBO-1 group. 

CORTEX HIPPOCAMPUS 
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No significant difference in GFAP immunoreactivity was detected between groups 

CONTROL HBO-1 HBO-5 



Photomicrographs showing the pattern of HRP extravasation in vibratome sections 

CONTROL HBO-1 HBO-5 



Electron micrographs of capillaries in hippocampal and cortex regions  

of rats in control groups. No HRP vesicles in endothelial cells of control group 



Electron micrographs of capillaries in hippocampal and cortex regions  

of rats in HBO-1 group. HRP vesicles in endothelial cells 



Electron micrographs of capillaries in hippocampal and cortex regions  

of rats in HBO-5 group. HRP vesicles in endothelial cells 



CONCLUSIONS 
In the brain, MDA and GSH levels decreased, SOD activity increased by 
HBO 

HBO increased BBB permeability for HRP in one and five days 

In macroscopic and electron microscopic examination there was no 
difference in HRP reactions intensity in HBO-1 and HBO-5 groups 

Tight junctions in BBB was observed as intact by electron microscopy, 
therefore HRP might have passed across BBB by transcellular route    



CONCLUSIONS 

In order to clarify all effects of HBO on BBB, more studies 
should be done by using different doses of HBO, different 
hyperbaric sessions by keeping pO2 fixed, different 
tracers with various molecular weight (probably drugs)  



Thank you for your attention 


